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 Summary
	 Background:  Congenital	cystic	adenomatoid	malformation	of	the	lungs	(CCAM)	is	a	rare	congenital	malformation	
of	the	respiratory	tract.	Authors	present	possibilities	of	the	diagnostics	of	neonates	with	presumed	
CCAM	 based	 on	 radiological	 and	 morphological	 assessment	 of	 the	 respiratory	 tract.	 Clinical	




 Material/Methods:  We	 studied	 27	 cases	 of	 neonates	 with	 different	 types	 of	 CCAM	 (type	 I,	 II,	 III)	 who	 had	 been	




type	 I	 (29,7%),	 10	 cases	 of	CCAM	 type	 II	 (37%)	 and	9	 cases	 of	CCAM	 type	 III	 (33,3%).	Diagnostic	
criteria	were	 established	 based	 on	 radiological	 diagnostics	 of	 17	 cases	 and	were	 confirmed	 by	
pathology.	 In	 10	 remaining	 cases	 of	 CCAM	diagnosis	was	 established	 by	 authopsy.	 Differential	
diagnosis	 included	diaphragmatic	hernia,	bronchogenic	cyst,	enterogenic	cyst,	 lung	sequestrqtion,	
congenital	 lobar	 emphysema,	 hypoplasia	 or	 agenesis	 of	 the	 lungs,	 pneumonia/RDS.	The	 guideline	
was	established.
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Background
Congenital	 cystic	 adenomatoid	malformation	 (CCAM),	 in	
latin	 –	dysplasic pulmonis cystica,	 is	 an	 infrequent	 con-
genital	malformation	 of	 the	 respiratory	 tract,	which	 can	
be	 diagnosed	 correctly	 in	 the	neonatal	 period	 [1,	 2,	 3,	 4,	
5,	6,	7,	8].
It	was	first	described	in	1949	by	Chin	and	Tang	[9]	based	on	
anatomopathological	 examination	performed	 in	 a	neonate	
with	 generalized	 swelling	 and	 one	 lobe	 of	 the	 lung	 cysti-
cally	changed.













Suspicion	 of	CCAM	 in	 the	neonatal	 period	 requires	moni-
toring	at	a	reference	centre.	RTG	examination	of	thorax	is	





consists	 in	 resection	 of	 the	 changed	 lobe.	 Final	 survival	
depends	 on	 the	 degree	 of	 pulmonary	 underdevelop-
ment	and	the	level	of	maturity	of	the	lungs	[1,	2,	4,	7,	16,	
17,	18,	19].	
Aim of the study





The	 studied	 clinical	material	 consisted	 of	 27	 cases	 of	 dif-
ferent	forms	of	CCAM	(type	I,	II,	III	according	to	Stocker),	









abdominal	USG	 exams,	 along	with	ECHO	 examination	 of	
the	heart	in	order	to	exclude	other	abnormalities.
The	neonates	discharged	from	Neonatology	Department	of	












tic	 changes,	 in	most	 cases	 –	 left	 sided,	were	 stated	 in	 the	
lungs	of	all	patients.
In	 5/8	 of	 the	 cases	 massive	 aerocele	 (max	 diameter	 of	




In	 two	 cases	 the	 result	 of	 roentgen	 examination	was	not	






of	 the	 thorax	 in	 1	 patient.	Definitive	 diagnosis	was	 con-
firmed	by	histopathology	examination	in	7/8	of	cases,	while	
in	1/8	–	by	autopsy	(fig.	3).	
In	 echocardiographic	 exams	 of	 8	 neonates	 the	 structure	
of	 heart	was	 normal,	 but	 functional	 abnormalities	were	
observed	 in	 7/8	 of	 patients	 –	 one	 showed	 functional	 tri-






Five	 neonates	 demonstrated	 severe	 respiratory	 failure	
with	 the	 necessity	 of	 respiratory	 support	 and	 required	
multidirectional	 treatment	 at	 the	 intensive	neonatal	 care	
unit	 (INCU).	One	 of	 them	died	 in	 17th	 hour	 of	 its	 life.	 In	
other	 two,	 the	 tachypnoe-type	 respiratory	 malfunctions	
were	 observed,	 while	 one	 of	 the	 neonates	 was	 hardly	
	symptomatic.	
11








Physical	 development	 of	 children	 after	 operations	 for	
CCAM	type	I	was	assessed	as	normal.	The	body	mass	was	
between	10	 and	 75	 centile	 of	 the	norm,	while	 the	 height	




in	 one	 case	 it	was	 retarded	 (in	 a	 child	with	posthepatitic	
hydrocephalus,	who	was	treated	outside	the	PMMHRI).
In	the	medical	history,	a	few	children	suffered	from	recurrent	





In	 the	 roentgen	 examinations	 of	 the	 thorax	of	 8	neonates	
unilateral	cystic	changes	in	the	lungs	were	described	(8/10).	
In	one	child	the	cystic	lesions	in	the	lungs	were	bilateral.
In	3/10	of	 cases	 the	 roentgen	 image	of	 the	 thorax	 showed	
multiple	 unilateral	 cysts	 with	 the	 diameter	 of	 less	 than	
3	cm	 (fig.	 4).	 In	 the	 remaining	 6/10	 of	 cases	 radiological	
images	 were	 not	 unequivocal.	 The	 radiologist	 suspected	
pneumonia	 4	 times	 (in	 one	 case	 –	 with	 emphysematous	





In	 the	 neonate	with	 bilateral	 cystic	 changes	 of	 lungs	 the	





The	 intra-operative	histopathology	 examination	 in	 one	 of	
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The	 echocardiographic	 examination	 of	 nine	 neonates	
showed	 proper	 heart	 structure,	 while	 in	 one	 case	 there	
were	changes	in	form	of	functional	tricuspid	incompetence	
(IT)	+FoA	+	PDA,	and	in	single	cases	–	the	Botall’s	persist-
ing	 arterial	 duct	 (PDA)	 (2	 times)	 and	 foramen	ovale	 (FoA)	
–	type	of	interatrial	septal	defects	(3	times).
In	 5	 neonates	 the	 symptoms	 of	 acute	 respiratory	 failure	
with	 necessity	 for	 respiratory	 support	 at	 INCU	 were	
stated	 postnatally,	 while	 in	 3	 the	 tachypnoe	 type	 of	
respiratory	 failure	was	 observed.	 In	 one	 of	 the	 patients	




ture	baby,	 born	 in	 the	 29th	week	of	 pregnancy,	with	 fetal	
hydrops,	massive	ascites,	arrhythmia	(clinical	recognition),	
bilateral	hypoplasia	of	the	lungs	(autopsy	recognition).




Nine	 children	 with	 CCAM	 type	 II	 remained	 under	 fur-
ther	 clinical	 observation	 for	 10	 years	 on	 average	 (min	12	
months,	max	10	years).
The	 somatic	 development	 evaluated	 according	 to	 the	 cri-
terion	 of	 the	 centile	 charts,	 as	well	 as	 the	 psychokinetic	
development	evaluated	according	 to	 the	Denver	 scale	was	
normal	in	9	children.	A	funnel-shaped	thorax	was	stated	in	
four	of	them.
Infections	of	 superior	 respiratory	 tracts	 recurred	 in	single	






Diagnostic	 criteria	 for	 CCAM	 type	 III	 were	 set	 on	 the	
basis	 of	 autopsy	 examinations	 in	 all	 cases.	 In	 7	 cases	





delivery	–	4	 times,	and	 late	deaths	–	2	 times	 (1	on	 the	4th	
day	of	life,	1	on	the	23rd	day	of	life).	
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requiring	 decompression	 occurred	 3	 times	 in	 the	 clini-





ment	 of	 the	mediastinum	 (fig.	 7).	 The	 clinical	 course	was	
complicated	with	 emphysema.	 Attempt	 of	 surgical	 treat-
ment	was	made.






mation	 (CCAM)	 is	 a	developmental	 anomaly	which	 can	be	
properly	diagnosed	and	treated	in	the	neonatal	period	[2,	7,	
12,	13,	20].
















comprises	 of	 a	 series	 of	 8	 neonates	 with	 CCAM	 type	 I,	
seems	to	corroborate	these	reports.








In	 the	 presented	 group	 of	 9	 neonates	with	 CCAM	 type	
II,	 the	 radiological	 images	 differed	 according	 to	 the	 size	
and	localization	of	the	cyst,	and	in	most	cases	they	were	
non-characteristic	 and	 required	 a	 definite	 confirmation	
based	on	 the	 result	 of	CT	 exam	of	 the	 lungs.	Other	 cen-
ters	 in	 the	world	 have	 similar	 experiences	 [2,	 5,	 8,	 11,	
15,	21,	22].	
The	 identification	 of	 cysts	 in	 the	 thorax	 in	 the	 course	 of	
CCAM	in	a	neonate	requires	differential	diagnostics,	includ-
ing	 diaphragmal	 hernia,	 bronchogen	 or	 enterogen	 cysts,	
intralobar	 and	 extralobar	 sequestration,	 congenital	 lobar	
emphysema,	hypoplasia	or	agenesis	of	 the	 lungs,	pneumo-
nia	and	RDS	[1,	3,	4,	6,	7,	15,	21,	22,	23,	24].	
According	 to	 Stocker,	 most	 neonates	 with	 the	 radiologi-
cally	 least	 common	CCAM	 type	 III	 die	 after	 the	 delivery.	




sy	examination	performed	 in	our	 institute	 (Department	of	
Clinical	Pathomorphology	–	director:	Professor	A.	Kulig)
Imaging	 diagnostics	 of	 the	 neonate,	 often	 with	 the	 use	
of	 CT,	 plays	 an	 important	 role	 in	 specifying	 the	 stated	
	changes,	especially	in	promising	forms	of	CCAM.	It	relates	
to	the	assessment	of	type	of	the	cyst,	its	size	and	location.	




diac	 diagnosis	 and	monitoring	 the	 state	 of	 a	 neonate	 can	
help	in	its	further	clinical	assessment	[7].	
CCAM	 can	 be	 an	 isolated	 abnormality	 or	 coexist	 with	
other	anomalies	 [3,	10,	22,	23,	26].	Among	 the	 significant	
anomalies	accompanying	CCAM,	in	the	presented	material	
intralobar	 sequestration	was	observed	 in	 one	 case	 (intra-
operative	 histopathology	 examination),	 in	 the	 second	











support	 along	 with	 multidirectional	 treatment	 at	 INCU,	
provides	 the	 access	 to	 new	 techniques	 of	 radiological	
	imaging	diagnostics,	early	or	planned	surgical	intervention	
on	a	neonate/child	at	the	reference	centre	[6,	7].	
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The	 qualification	 for	 surgical	 treatment	 depends	 on	 the	
clinical	 course	 of	 the	 disease.	Neonates	with	 respiratory	
distress	are	operated	at	the	earliest.	
In	order	to	exclude	other	anomalies	it	is	suggested	to	carry	
out	 the	 transfontanelle	 USG,	 USG	 of	 the	 abdomen	 and	
ECHO	of	the	heart.
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Figure 9.	 	Algorithm	of	procedures	for	neonates	with	CCAM.
